A reactive oxygen species-mediated component in neurogenic vasodilatation.
Activation of the transient receptor potential vanilloid receptor 1 (TRPV1) leads to release of potent microvascular vasodilator neuropeptides. This study was designed to investigate in vivo mechanisms involved in TRPV1-mediated peripheral vasodilatation. Wildtype (WT) and TRPV1 knockout (KO) mice were investigated in a model of peripheral vasodilatation. Blood flow was measured by laser Doppler flowmetry under anaesthesia and following local application of the TRPV1 agonist capsaicin. A sustained (60 min) increase in blood flow was observed in WT but not TRPV1 KO mouse ears. This response was resistant to blockers of classic vasodilators but inhibited in pharmacogenetic experiments that targeted blockade of the substance P (SP) and calcitonin gene-related peptide (CGRP) pathways. The TRPV1-mediated vasodilatation was also attenuated by treatment with superoxide dismutase and the hydrogen peroxide scavenger catalase, but not by deactivated enzymes, supporting a novel role for reactive oxygen species (ROS) generation. Furthermore, neurogenic vasodilatation was observed neither in the presence of the selective NADPH inhibitor apocynin, nor in gp91 phox KO mice, under conditions where prostaglandin E1-induced vasodilatation occurred. Finally, a role of neuropeptides in initiating a ROS-dependent component was verified as superoxide dismutase, catalase, and apocynin inhibited SP and CGRP vasodilatation. These studies provide in vivo evidence that ROS are involved in mediating TRPV1- and neuropeptide-dependent neurogenic vasodilatation. An essential role of NADPH oxidase-dependent ROS is revealed that may be of fundamental importance to the neurogenic vasodilator component involved in circulatory homeostasis and the pathophysiology of certain cardiovascular diseases.